Computational insights into the inhibition of inosine 5'-monophosphate dehydrogenase by mycophenolic acid analogs: three-dimensional quantitative structure-activity relationship and molecular docking studies.
Inosine 5'-monophosphate dehydrogenase (IMPDH) is a key enzyme in the de novo synthesis of guanosine nucleotides. It is considered as an important target in the quest for drugs in the immunosuppressive, antiviral, antibacterial, and anticancer therapeutic areas. Herein, we report the 3D-QSAR analyses using comparative molecular field analysis (CoMFA), comparative molecular similarity indices analysis (CoMSIA) and docking on mycophenolic acid derivates for the first time. We obtained cross-validated q(2) value of 0.805 for CoMFA and 0.620 for CoMSIA, while the non-cross-validated r(2) values for them were 0.969 and 0.935, respectively. Based on the CoMFA and CoMSIA contour maps and docking analyses, some key structural factors responsible for inhibitory activity were revealed. The results obtained from this study could be used for the rational design of potent inhibitors against IMPDH.